The drum is lying over promontorium, stapes and facial nerve. Note wide opening of this retraction pocket yet been documented. In a series of 80 atelectatic ears examined (Avraham 1976) , 18 had such posterior-superior pockets down to the stapes (and even the facial nerve); all of these had wide necks and wide openings and all but 2 were self-cleansing. After a prospective follow up of an average of three years (some were followed up to five years), none of them showed progressive invasion into the attic. It is, of course, of great interest to follow these retraction pockets for a longer time and to see whether they will actually result in invading the attic itself -a concept much accepted, but so far not documented. Both attic cholesteatomas and atelectatic ears have, however, many common denominators, the main one being that they develop on a background of poorly pneumatized ears with a malfunctioning eustachian tube; however, this does not mean that one of them is necessarily the direct forerunner of the other.
When surgery for cholesteatoma is performed and a defect in the bony attic (scutum erosion, partial atticotomy, etc.) is covered by a soft tissue graft, this soft cover is often (but not always) seen to collapse and mold itself into the attic or mastoid through the bony defect. Such a retraction pocket may be encountered after a partial atticotomy, or after an intact canal tympanoplasty (CAT operation). In these situations, self-cleansing is less common and keratin may accumulate, especially when a deep recess is thus created with a narrow opening or 'neck'. A similar situation can also be encountered when the intact posterior wall of a CAT operation has atrophied postoperatively and caved in, as it occasionally does (Weinberg & Sade 1971) . It is obviously very tempting to assume that this is the way all attic cholesteatomas are formed, and that both situations are one and the same -but are they? Besides metaplastic squamous epithelium islands or the previously-described retraction pockets, a fourth and most complex entity is found in the form of an epidermoid cyst which is mostly seen in the attic, antrum and mastoid and is called an attic cholesteatoma. These are usually connected (fistulized) with the external ear canal, often through a rather narrow neck and/or perforation. At times they are not connected with the external ear canal and they are then termed congenital cholesteatomas. As is well known, this communication or fistulization usually takes place through arnarginal or Shrapnell perforation, and is mostly accompanied by destruction of the scutum to a lesser or greater degree. The main discussion considering the origin of cholesteatomas centres around this particular epidermoid cyst found in the attic.
Indeed some, including myself, consider that only this form should be termed a true cholesteatoma.
Many otologists believe that attic cholesteatomas originate in the external canal skin, invading (or invaginating) the attic through a pre-existing perforation, or that they are extensions of the atelectatic retraction pockets mentioned earlier (Nager 1925 , Ojala & Saxen 1952 , Fernandez & Lindsay 1960 , McGuckin 1961 , Buckingham 1968 , Lim & Saunders 1972 . This is a simple, uncomplicated and, seemingly, logical explanation; however, others look upon it as an oversimplified one (Virchow 1855 , Wingrave 1910 , Cushing 1922 , Holmes 1938 , McKenzie 1931 , Tumarkin 1938 , Diamant 1948 , 1952 , Cawthorne 1963 .
One of the typical features of an attic cholesteatoma is that it is encountered when already well developed. The average diameter of these epidermoid cysts measured in autopsies (see below) was 6 mm -a size corresponding to that of the cholesteatomas encountered at surgery. Of special interest are those ears which come without any previous history, presenting a pinpoint Shrapnell perforation leading into a sizable epidermoid cyst or cholesteatoma in the attic, suggesting a rather long and unnoted previous history (Diamant 1948 , Sade & Halevy 1976 . Other cholesteatomas do have a long, though insidious, clinical history: in one study it was found that patients had had their symptomatology (usually running, itching ear) for an average of ten years before presenting themselves for surgery (Sade & Halevy 1976) . However, the initial development of attic cholesteatomas has not yet been documented and, therefore, is only speculated upon. Time-sequential clinicopathological follow up or suitable animal experimental models are also not yet available. It is therefore possible that, in the absence of a clinical observation of the 'birth' of an attic cholesteatoma and the unavailability of a laboratory model, direct evidence for attic cholesteatoma genesis wilt not be at hand for some time and circumstantial evidence wilt have to suffice. The very nature of circumstantial evidence means that it is seldom conclusive, which explains why the opinions on this issue are so divergent.
In trying to understand the mode of cholesteatoma genesis, attic cholesteatomas were inspected in situ and in toto. This enabled correlation of the histological details with the topographical layout. The material examined comprised histological sections of 22 such temporal bones, 19 of which communicated with the external canal. The first conclusion arrived at was that these were not mere islands nor a layer of stratified squamous epithelium. but a more elaborate cellular organization, i.e. epidermoid cysts. In 18 (85%) of the 22 sections, the epidermoid cyst was mainly situated medial to the ossicular chain (Figures 3, 4, 5) . In the other 4, the ossicles were destroyed to such a degree as to make the distinction of lateral or medial impossible. Previous to this study it had not been appreciated that attic cholesteatomas are so often situated as deeply as that. Indeed, any study concerning the pathogenesis of a cholesteatoma should include an explanation of how such an epidermoid cyst gained access to such an apparently inaccessible topographic location. In addition, 7 of these 22 sectioned ears showed, lateral to the malleus, a depression lined by stratified squamous epithelium which communicated with the external ear canal-corresponding to a frequently clinically-observed supramaJleolar dimple; these are often also termed 'retraction pockets', When a bigger excavation is found in this location, it is referred to as nature's atticotomy ( Figure 6 ). This condition was seen in one of the temporal bones. Here again there may be two different phenomena involved: a shaJlow, depressed and retracted ShrapneJl dimple, or a true autonomous epidermoid cyst (Figures 7, 8) which has marsupialized itself. At present there is no concrete evidence that the shaJlow, retracted ShrapneJl dimple will convert itself with time into a condition involving appreciable loss of attic bone, i.e. of the scutum, However, when such retractions or dimples can be seen to be of some depth, it is very tempting to conclude that they too wiJI eventuaJly 'grow' and invade the attic. Whether this actuaJly happens is presently unknown. Figure 7 . Diagram corresponds to histological section in Figure 6 and shows cross-section through a Shrapnell dimple. which is a small epidermoid cyst lateral to ossicular chain, onen referred to as a retraction pocket. Part of scutum is eroded by its formation (arrow) Figure 8 . Nature's atticotomy. This may be an epidermoid cyst which, due to its location lateral to ossicular chain, has exteriorized itself and become a benign self-cleansing pocket It might be difficult to give a general definition of a cholesteatoma due to its being identified by many otologists as the presence of a stratified squamous epithelium in the middle earwhatever its configuration or mode of genesis may be. Others probably also confuse it with cholesteatosis or cholesterol granuloma, which is the presence of cholesterol crystals in inflammatory middle ear connective tissue. However, an attic cholesteatoma could be defined in a more precise way, such as 'an epidermoid cyst situated deep in the attic, making selfcleansing difficult'. The lack of self-cleansing and the accumulation of debris will be the prime cause of the secondary infection of these cysts, which is responsible for most of the bone resorption that occurs thereafter (Grippaudu 1958 , Harris 1962 , Sade & Berco 1974 , Thomsen et al. 1974 . Indeed, the gram-negative bacteria so often found in infected cholesteatomas are typically secondary invaders. However, what is proving difficult to discover is the origin of these epidermoid cysts in the attic. , What is the evidence for an attic cholesteatoma originating from the external ear canal epithelium? Proponents of the external origin consider stratified squamous epithelium bridging the external ear canal, and the cholesteatomatous sac in the attic, to be evident proof that skin from the external ear invades the middle ear. This seems a logical conclusion, especially when one considers that the normal attic is obviously not lined by stratified squamous epithelium, and the external canal is. However, if for some unknown reason the epidermoid cyst originates in the attic itself and secondarily breaks through the external attic wall into the external canal (i.e. fistulization), then epithelization of the connecting tract will also eventually ensue. This particular evidence may, therefore, be suggested for either theory and at present cannot be accepted as valid. The proponents of the migratory theory consider stratified squamous epithelium to be an aggressive agent which invades the middle ear. In order to do this, the epithelium would often have to penetrate through the Shrapnell membrane and destroy part of the scutum (Figure 9 ), then infiltrate medial to the ossicles and finally expand (upwards) into the attic and form a cyst (Figures 3, 4, 5) . It is difficult to accept that such 'feats' occur, especially in respect of the hole found in the scutum. Also, epithelial migration is not known to be an aggressive and destructive phenomenon, killing other cells on its way in order to advance and occupy their position. Ordinarily, epithelium migrates to fill and cover epithelial loss over a denuded surface, as occurs in wound healing. In effect, an epithelium migrates naturally over denuded connective tissue when 'unopposed', but promptly stops migrating when it encounters another epithelium. This is wellestablished as a basic biological phenomenon termed contact inhibition and is routinely seenwhen two identical epithelia (or even those of different cell types) migrate one towards the other in tissue culture. The only exception to this biological rule is seen in malignant cells where the migrating cells do not stop, but begin to mount and pile one on top of the other. When stratified squamous epithelium meets mucosal cells it also stops and shows contact inhibition, as has been demonstrated in tissue culture by A C Nevo et 01. (1975, personal communication) at the Weitzmann Institute ( Figure 10) . Abundant examples of a similar contact inhibition in the middle ear itself are found in central perforations, which demonstrate well how the skin stops at or near the margin ( Figure II) when it encounters another epithelium, i.e. the middle ear mucosa. In fact, central perforations, which are three to five times more common than marginal perforations, only very exceptionally lead into a cholesteatomatous sac.
What is the evidence for a pre-existing Shrapnell and marginal perforation through which stratified squamous epithelium may subsequently invade the middle ear? The actual formation of such perforations has apparently not been observed (nor documented) under any condition -certainly not as a result of acute otitis media. I have never seen a marginal or Shrapnell perforation precede an attic cholesteatoma, nor have I seen a necrotizing otitis media result in a perforation which is suitable for intratympanic epithelial migration. Ofthe hundreds of cholesteatomas I have observed, all already had a perforation at the time that an attic epidermoid cyst was present, whether the cyst was large or small. Other workers such as McKenzie (1931) and Diamant (1948 Diamant ( , 1952 concur with these observations. In simple chronic otitis media I have occasionally seen a posterior perforation which touched the annulus, without leading into an attic cholesteatoma, but it did not progress towards an attic cholesteatoma. Furthermore, and most significant, in those studies where marginal and Shrapnell perforations have been created experimentally in animals, the perforations have always closed spontaneously, leaving no cholesteatoma behind (Rogers & Snow 1968 , M Abramson 1976 .
Those who recognize these facts postulate a hypothetical strong negative pressure in the middle ear, which is supposed to suck the external canal skin into the attic, and thereafter backwards into the antrum. This negative pressure is postulated to be secondary to eustachian tube obstruction. The negative pressure measured directly in ears with eustachian tube insufficiency was shown to be of an average magnitude of 1-10 mmHzO (Buckingham & Ferrer 1973 ,Sade et 01. 1976 ). These measurements have been repeated several times and were found to be accurate. The interpretation of their representation of the actual intratympanic pressure depends also on calculating the middle ear space as well as the 'free' manometric space. Taking these factors into account the intratympanic pressures could not exceed 500 mrnl-l , 0 (Sade 1979) . Such small pressures (just below normal) are not very likely to bring about such gross pathological changes, i.e. pulling the canal skin through the drum and through the scutum between the ossicles to end up in the roof of the attic. At the same time it is clear that the eustachian tube is in effect letting air into the cholesteatomatous ear -in reduced amounts compared with normal ears. Most important of all, the progression of an atelectatic ear ( Figure 2) or shallow supra-Shrapnell dimple (at the scutum area) into an attic epidermoid cyst -which is a possibility often taken for granted -has so far not been documented.
Histological examination of 39 ossicles removed from cholesteatomatous ears (Sade & Berco 1974) , or larger cholesteatoma surgical specimens, as well as 22 temporal bones in the present series ( Figures 5, 12) , has shown all of the ossicles to be lined by only one type of epithelium: either stratified squamous epithelium or middle ear mucosa. The epithelium, whether respiratory, flat or stratified squamous, was separated from the ossicles only by connective tissue. No mucosa was found to be interposed between the ossicles and the stratified squamous epithelium. If the invagination theory applied one would expect to find, at least occasionally, a superposition of three such epithelial layers: (I) stratified squamous epithelium, originating from the external ear canal; (2) the adjacent middle ear mucosa; and (3) the mucosa enveloping the ossicles.
The other factor which should be considered is the migration pattern and direction of the external ear epithelium. The migratory invagination theory is obviously based on the concept Figure 13 . Indian ink cleared from edge of pars tcnsa and pars flaccida retraction pocket, travellingfrom retraction towards external meatusat averageof 0.1 mm per day of epithelium migration inwards (medial direction) towards the attic (Simmons 1961) . Physiologically this will be a 'backward' migration, as the external ear canal epithelium usually clears itself laterally outside, towards the concha. However, in an experiment in which Indian ink dots were placed at the margins of atelectatic depression of the pars tensa, or attic 'retractions', as well as on the margins of cholesteatoma perforation, migration of the Indian ink dots swiftly followed (0.1 mm per day) the physiological pattern, i.e. laterally (Figure 13 ), as has been described to occur in the normal (Alberti 1964 , Litton 1968 ). However, ink dots, blood or epithelial debris at the bottom of such pockets migrated out very slowly.
All these facts made me doubt that external ear canal skin invades the attic to form a deepseated retro-ossicular epidermoid cyst, and prompted me to look -at least by exclusion -for the origin of at least some of these epidermoid cysts in the only alternative site, i.e. the attic itself. Something which has frequently been seen on histological slides favours the attic as being the possible origin: the cholesteatoma sac moulding itself in the attic in the shape of a kidney with its epithelium being flattened (Figures 5, 12) . This shape and form support the possibility of the cholesteatomatous cyst having a centrifugal growth with pressure from the inside onto its walls, flattening the epithelial cells which line it. It would seem that such an expanding pressure should have existed at least at one time during the development of such an epidermoid cyst. Such a situation is likely to develop in a closed expanding cyst. It might be, therefore, that these cholesteatomatous sacs which are now communicating with the external canal, did not so communicate at an earlier stage in their development, during which time an internal pressure could have developed. Congenital cysts, i.e. those epidermoid cysts which are confined to the attic alone, also present themselves histologically in a kidney-shaped form, which strongly suggests that they have moulded themselves into the attic structure. Their epithelial cell lining is also thinned out. Here again it is tempting to conclude that we are dealing with an expanding closed cyst with some pressure -centrifugal pressure.
Virchow (1855), Cushing (1922) , Holmes (1938) , McKenzie (1931) , Diamant (1948 Diamant ( , 1952 ) and Cawthorne (1963) have also looked for the origin of cholesteatoma in the attic. Some of them postulated an 'awakening of ectodermal embryonic rests' in the attic; this is the so-called 'congenital theory' (Cawthorne 1963 , Derlacki & Clemis 1965 which postulates that some, or all, attic cholesteatomas are epidermoid cysts arising from embryonic rests. From this it would also follow that these cysts are primarily formed in the attic and eventually will or may burst out into the external canal. While attic cholesteatomas unconnected to the external ear have periodically been described (Cawthorne 1963 , Derlacki & Clemis 1965 and termed congenital cholesteatomas, the embryonic rests which are supposed to be their forerunners (Peron & Schuknecht 1975) have so far not been demonstrated. The basic reason for this 'embryonic rest' theory is the need to explain the presence in an endodermal environment (i.e. the attic) of stratified epithelium, which is ectodermal in origin. However, it is now known that any dividing cell of the middle ear lining, like any dividing cell ofany other mucosa (bronchi, uterus, kidney, nose), can mature into various cell types, including keratinizing cells. This process is called metaplasia and is described in detail elsewhere (Willis 1962 , Sade 1971 , 1973 . Metaplasia into stratified squamous-cell epithelium is very common in the middle ear and is seen, to some degree, in islands in about 60% of all chronic ears (Sade & Weinberg 1969 , Karma 1972 . The inducer or trigger which is responsible for changing the middle ear mucosa into stratified squamous epithelium is not yet known, but as some progress has been made in identifying such triggers in relation to mucous cells (Sade 1973 , Sade & Weissman 1978 , it might be possible, at some future date, to discover what is responsible for the induction into stratified squamous epithelium. However, the inherent capability ofcells of the middle ear lining to transform and differentiate into stratified squamous cells does not in itself explain the formation of keratinizing stratified squamous cysts (epidermoids). The formation of a cyst is biologically one step further than the 'mere' differentiation of one cell type into another cell type -it is an attempt to form a primitive organ.
Several significant links can be found between respiratory epithelium and epidermoid cysts in the attic. Of the previously-mentioned 22 serially-sectioned ears containing cholesteatomas, 3 cholesteatomas had no connection with the external canal, and would ordinarily be termed congenital cholesteatomas. One of these showed stratified squamous epithelium partly replacing the middle ear mucosa (Figure 14) . When looking at its abundantly keratin-forming epithelium, it is easy to see that it is an island of stratified squamous epithelium bordered on all sides by respiratory mucosa. Furthermore, in examining cholesteatomatous sacs which did have a connection with the external ear canal, 7 out of 19(38 0 0 ) showed the epidermoid cyst to be only partly lined with stratified squamous epithelium; islands of typical respiratory epithelium producing mucus (and not keratin) were also found in various places (Figure 15 ). Of these 19 cases, 2 also showed total stratified squamous epithelium involvement of the promontorium and hypotympanum beyond the extension of the cholesteatomatous sac; the other 17 showed metaplastic stratified squamous islands studded in various points of their mucosa beyond the cholesteatomatous sac. These observations indicate that attic epidermoid Figure 14 . Histological section through middle ear showing island of stratified squamous epithelium (between thick arrows). producing abundant keratin (K). This metaplastic area is surrounded by mucosa (thin arrows). F. facial nerve. T. tympanic membrane. M, malleus handle cysts, whether or not they communicate with the external ear canal, do have a lining which often has a mixed epithelium: partly stratified squamous epithelium synthesizing keratin, and partly respiratory epithelium producing mucus. The inescapable conclusion is that, at least to some degree, a metaplastic process is involved.
An epithelium spreading over a surface behaves differently from one which is buried in tissue beneath the s~rface.
Only in the latter situation is there a tendency for cyst formation; such cysts can be VIewed as one of the first attempts of cell organization, or as a primitive organ. Thus mucous cells, when deep below the surface, will form glands, and stratified squamous epithelium will, under similar circumstances, form epidermoid cysts. Clinical experience points to this (surgical epidermal inclusion cysts), and Abramson et al. (1975) and Toller (1977) have experimentally reproduced epidermoid cysts in such a manner. It is interesting to note, however, that experimental epidermoid inclusion cysts have a limited lifespan and that having reached a certain dimension (about 2 mm) they will involute. Mucus-producing cysts (or glands) are extremely common in the midst of attic connective tissue in ears which are or have been inflamed (Figures S, 12) . If one considers that epithelial cells lining the attic can be triggered to develop not only into mucus-producing cells but also into keratin-producing cells, is it not possible to have epidermoid cysts developing in the same place as the mucous cysts? Such stratified squamous epithelium cells buried in connective tissue would thus form epidermoid cysts in the same way that mucous cysts (glands) are formed when mucous cells divide below the surface. Indeed, islands or tongues of stratified squamous epithelial cells occasionally have been encountered in the midst of attic connective tissue ( Figure 16 ). Scans of serial sections have also occasionally shown the actual budding, from the middle ear lining, of such epithelial cells and cords (Figure 17) , which infiltrate and embed themselves in the midst of the attic connective tissue. Whilst this observation is not considered to be proof of the origin ofcholesteatomas, it is suggested that these embedded epithelial cords and cells could be precursors of epidermal cysts.
Attic cholesteatomas may, therefore, be viewed as epidermoid cysts which may originate primarily in the attic from epithelial cells which metaplastically mature into keratinizing epithelium; such cysts may later develop a fistulous tract into the external ear canal. Sometimes such a cyst may be found to have a connection with the external ear canal where the connecting tract is not yet covered by an epithelial layer; this tract can be looked upon as a fistula prior to its epithelization (Figure 18) . Epithelization of such a tract can, indeed, be considered as a secondary process which is governed by epithelial migration -originating both from the external canal as well as from the attic epidermoid cyst. The slow and therefore insufficient selfcleansing ability of such deeply-buried sacs accounts for the secondary infection of the accumulated macerated keratin. These medial epidermoids are different from those which are situated in the lateral part of the ossicular chain, which are self-cleansing due to their proximity to the surface; such a relatively large sac is termed 'nature's atticotomy' (Figures 6 and 8) . It seems plausible that the large 'nature's radicals' are also cholesteatomas which, due to lowgrade infection and exceptional self-cleansing capabilities, have reached that particular condition unnoticed. In between the medially-situated sac and the lateral one, the whole range of transitions from one into the other can be found, as well as all imaginable extensions anteriorly and especially posteriorly.
The mechanism by which these epidermal cysts find their way into the external ear canal is essentially related to two different phenomena: direction, and penetration. The mechanism of direction-finding eludes us completely, However, the penetration from the attic to the external ear canal is probably due to pressure and to local inflammatory reaction -the latter probably being a reaction to the cholesteatomatous sac (acting like a foreign body?). The significant relationship between inflammation and bone destruction in cholesteatomas has been discussed elsewhere (Grippaudu 1958 , Harris 1962 ,Sade & Bereo 1914 ,Thomsen et al. 1914 , Abramson et al. 1915 . From the wide range of possible routes for this final communication or fistulization ofthe attic-mastoid cholesteatoma with the external canal, two principal ones may be seen: the first is in front of the incus (behind or in front of the malleus), where a Shrapnell perforation will usually be formed (Figure 4) ; and the second is behind the incus, where a posteriorsuperior perforation will usually be formed. In the latter case, the accompanying slow infection will often damage the drum, which thereafter may result in either a large posterior-superior perforation of the membrana tensa or its collapse forming a secondary local atelectasis ( Figure  19 ). Figure 19 . Auic cholesteatoma communicating behind the mucus with external ear canal. Below this communication a posteriorsuperior atelectasia or retraction has developed. The relationship between the attic epidermoid cyst and the atelectatic drum is not necessarily one of cause and effect Why do epidermoid cysts reside mostly in the attic and mastoid? Consideration should be given to the possibility that the flat attic epithelium, as distinct from the mucociliary epithelium of the meso-and hypotympanum, has a predisposition to stratified squamous epithelium metaplasia. Relative clearance deficiency due to paucity of cilia in this region may also be a predisposing factor. One should also take into account the ease with which the attic shuts off from the middle ear; this is due to the relatively small communicating apertures from the attic to the tympanic cavity. Even moderate swel1ing seen in inflammatory processes will close these apertures. Beaumont (\966) demonstrated experimentally that air spaces will fill themselves with mesenchymal tissue after being isolated from air, forming among others cholesterol granuloma-like lesions. Indeed, such swollen mucosa will, at times, be found to fill the attic almost completely (Figures 5, 11) , creating an environment where stratified squamous cells might be buried in connective tissue and find it possible to progress into a cyst. The relatively high incidence of cholesteatomas among the secretory otitis media population, as reviewed by Kokko (\974) , may stem from the clustering of the attic for a long period of time with swollen inflammatory mucosa (Sade 19660, b) . In this respect, Severeid's report (1977) of a high incidence (about 9%) of cholesteatomas in the cleft palate population is interesting, as this group is excessively prone to secretory otitis media. (One should consider the possibility that not all of these were attic cholesteatomas, but that some of them were actually atelectatic retraction pockets of the pars tensa not penetrating the attic itself.) Bluestone (1977) and Severeid (1977) showed eustachian tube dysfunction to be an accompanying condition in cholesteatomas, as well as in secretory otitis ears and cleft-palate patients. The association, without necessarily having a cause and effect relationship, of attic cholesteatomas with total or partial collapse of the tympanic membrane, therefore becomes a very logical combination, as atelectatic ears are also found relatively frequently in ears with previous secretory otitis media and eustachian tube 'malfunction'. How eustachian tube malfunction predisposes to cholesteatoma genesis remains a mystery, however; but then the malfunction of the eustachian tube and its consequences is probably the greatest enigma of inflammatory ear diseases.
: Summary
An attic cholesteatoma is defined as an epidermoid cyst found in the attic. Stratified squamous epithelium may also be present in the middle ear as other clinical or pathological entities, such as metaplastic islands of the mucosa in chronic ears with central perforations or as a collapse of an atelectatic drum. Histological examination of 22 temporal bones with attic cholesteatomas has shown them to reside mainly medial to the ossicular chain. This explains the difficulty they have in self-cleansing, as well as the ensuing secondary infection. When a similar process occurs lateral to the ossicles, a self-cleansing nature's atticotomy may be formed. The aetiology of an attic epidermoid cyst, i.e. an attic cholesteatoma, is usually considered to be an invasive retraction from the external ear. However, it is difficult to accept invasion ofexternal canal skin into the upper medial attic (often through the scutum). This is especially so in the face ofsucb biological phenomena as epithelial contact inhibition, or the invariable outward migration of stratified squamous epithelium from the edges of retraction pockets as well as from cholesteatoma perforations. Also, large cholesteatomas usually present themselves from the 'beginning' simultaneously with their perforations; no documentation of an evolving process from a pre-existing perforation exists at present. Marginal perforations which have later cvolved into attic cholesteatomas have so far not been documented. Therefore, the possibility that an attic cholesteatoma often arises primarily in the attic and presents itself secondarily in the external canal as a 'perforated' epidermoid cyst, is to be considered. The possibility that a congenital rest is responsible for the epidermoid cyst has often been put forward, but evidence that such rests actually exist has not yet been presented. The frequency with which cholesteatoma sacs (including the congenital type) show mucosal cells as part of their lining, suggests a metaplastic phenomenon, This means that the epithelial cells in question may have changed from mucosal into keratinizing cells or vice versa. Metaplastic changes of mucosas into keratinizing epithelium occur very frequently in the bronchi, nose, ears and genitourinary system. Epidermoid cysts may, therefore, be seen as an analogous formation to glandular cysts in the attic -the latter being very frequently found in the attic in chronically infected ears. Such 'organ' formations (glands or epidermoid cysts) may arise when their respective cells (forming mucus or keratin) grow in the midst ofconnective tissue rather than on the surface. Budding of cells, giving rise to epidermoid cysts, is occasionally found in chronically-infected ears adjacent to cholesteatomas.
